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LASER WIRE SCANNER : BASIC PROCESS AND PERSPECTIVES FOR 









In a laser wire scanner, the basic idea is to replace the solid wire classically used in a standard wire 
scanner by a narrow laser beam. The basic process involved is the Thomson-Compton scattering process, 
where photons are scattered from the laser beam by the incoming electrons. By counting the number of 
scattered photons or degraded electrons as a function of laser position the bunch profile can be 
reconstructed. In this note the Compton scattering mechanism is first presented. In the framework of the 
CLIC project, a laser wire scanner (LWS) could be used as a non-interfering beam profile measurement 
both on the Drive Beam for a high current electron beam and on the Main Beam for very small electron 
beam sizes. A design for a LWS on the CTF2 and CTF3 machines is proposed and some considerations 
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Observation angle θ (degree)

































































































































































































































 angular cross section
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20 δE = 7 GeV
 
 

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 Electron beam profile (σ = 200µm)
 Reconstructed by 10 µm thick laser wire
 Reconstructed by 50 µm thick laser wire
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Electron Beam : 40 MeV, σ
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15 electron bunches of 2.33nC
with a laser waist σ
w
=50 µm and a detection angle of 10 mrad
 
 
 1060nm, 200 mJ, 5ns
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Electron beam energy (GeV)
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 - rays energy (GeV)






500 GeV electron beam
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Degraded electrons energy E
sc
 (GeV)





































































































































































































'7ﬁ 7E@[.7P3 Oc5 !b!sA?!6 R'8-PO .'Q5ﬁ !2!6ﬀ.ﬁ ?. !6 .R[@ﬀ%?Nﬁ!  .5ﬁA8-@ .
 iA!ﬀ-<'?ﬁﬀC/?P!ﬁ!65ﬁA@ .R ﬀjB(3Q6 oj-1ﬀOﬀ.@5ﬁA@ >qs<- !2ﬀ..@CdﬀO/!6AAR
A@ ?. OO's5ﬁ !2
ﬀ4j ﬀﬀ sA!2ﬀO/6 O< ﬁ?kﬁ!6 O 'O'ﬁ'ﬀh 7}5`q$`ﬁ6 !66ŁD 66I
!7!2A !7qb Omﬀh Om7!  
$'&(+*!# Q [|ﬁ!2A+|ﬁ?ﬁﬀd)ﬀ sP! D HjI>-ﬁ@ﬀQ7Pﬁ@?,;83ﬁ@?jﬀQ5ﬁ!6ﬀOP7*B'ﬁ 



































































































































































ﬁﬀﬃﬂﬁ "!# $&%(')ﬀﬃﬂ(*,+(.-/ﬂﬁﬂﬁ+(*,+(%ﬁ$'0&%ﬁﬁ12+ﬁ3&46547&89':;$&8<3/465=>ﬀﬃ+ﬁ8?+ﬁ1<- @ACB#&8!5
%ﬁ&ﬂ5#D&EFHGI- @AKJL+(MONP&%ﬁQRDSESﬁT&1UVW*XD&1ZY\[Y5
  \]^_a`Lcb/d]egfAh&	diiRhfjdkI<&5<lm+ﬁn5poq[(F1rGﬃsttDﬁT&1_tD[YtD&
  ]u\vZwhLxry<zﬁx|{f~}vhdRZ\Bj<#s3+ﬁﬁﬀ&87%ﬁ+"&%'ﬁﬁ1 B?o#lZJZŁ6S[gD(F1 GgDSS[ﬁT5
  \]m	{ﬁwihWk,k)Hg- ?MKc'$+l 2ﬀ:8?+ﬁ$%CB#*:*ﬀﬃ3+ﬁ%?ﬁﬀ:8q$Kcc+ﬁ%ﬁﬂﬁ&8p3WVﬂ(':ﬀ:8K=%ﬁﬀ:n+
#ﬀ:8<$ﬂﬁ1mB9X@\B8pW'+LD\1mB?o#lZJqXo#rIlZ?Ł9E[t[&1ZGgDSE[ﬁT5
<{(wihkk)Z\?+RB92@&B'I3&"!	$&8or*,+ﬁﬂ(')%&8 j&ﬁﬀ)' %ﬁ&8B#*:*ﬀﬃ3+(%ﬁ1mB<o#ljJ¡Ł?S&sYD&1
B92@&B89'0+	DEF1ZGgDSS&sT5
  \¢]£¤¥jh&wk,h(e#ﬁ43+(*ﬀ:8¦"!m$tR§#¨j©ª$&n\+ﬃ«ﬀﬃ3+#2]$3+ﬁ3m=	+('ﬃ8<+ﬁ3c')%(ﬂ')%ﬁ+!%	B9¬@&Bjﬁ1
B92@&B89'0+YEGgDSSE­T
£¤®¥>hwkhe(c¯°®£¤
\±ih²³L®£¤meg±«kk:z(´µk,²"±i<}h&i®²gﬁw<Zg=+(ﬁﬀ&8¤ﬃ!L$¶t§#¨ ©
=	$· ®+ﬁ3¶=+'I8?+ﬁ3L-mﬂﬁﬂﬁ+*¸+~%$':ﬀ:8¦9':%ﬂ(')%(+ﬁ1mB<o#l J\Ł?S¹&Is[G:XTDSS¹º¬%ﬁ&ﬂﬁ+g+ﬁ3&ﬀ:8
"!':+LDSS¹°?-	BCB#&8!+­%ﬁ+ﬁ89ﬂﬁ+­1UV$8?ﬂﬁn\+(%ﬁ1jGDSSE­T&1YDE5
bLabL»_eAd}i<m{c¥ ±h&¼hegfZy.Z½jeg±hici¾c_z(2´k²±i9.¡2}hic²Aﬁw<j^_À¿9w±}<jÁ\b/Â¾wÃ
Ä
±&Åhe2fghW²fﬁµi¾±Æ9\Ç½/bÀÈ/Éj­hk,he~d]fﬁi¾	{fge~}ﬁfﬁ}eAh&²#d]f#fﬁwhxy<zﬁxHv?h&²f^d(kfÊﬃxvZ^7zgzgË~
xÌ¯ ³mÍ
Ä
{WÇÇÎÃÏÇ\ÇÐÊ ÉmÌ_Ëﬁ
  Ñbq»_eﬁd}iRhfjdk:_B?o#lZJZŁsttttFHGIstttﬁT5
  \Ò]bq»_eﬁd}iRhfjdk:_B9X@\BH8?'ﬃ+jFF<D1mB?o#lZJ_Ł7stttttÓGﬃstttﬁT5
bq»_eﬁd}iRhfjdk:_B?o#lZJZŁsttttFHGIstttﬁT5
bq»_eﬁd}iRhfjdk:_B?o#lZJZŁsttttY[GIstttﬁT5
  \Ð]ÌZc»_eﬁdÔµi<_Bj<#R8<'ﬃ+	tDS&1ZGﬃsttDﬁT5
  uÇ]vZwhxypzgxÕ{f~}ÖvphdR_g%ﬁﬁc$*À&% P'I%ﬁ+;B9X@B¤9')3&ﬀﬃ+ﬁ$&8?3;$J+ﬁM×B9X@BCc+(('
$ﬂ(ﬀ)*ﬀ)':G­Bj<­T®ﬁ1mB9X@\BH8?'ﬃ+jFVt&sGgD\SSSﬁT5
  uÎ­£¤<xw	h²g²Adi?d\i®»mc£,Ø®}kh&\<Jj@A4Ù-´F<[t&1ZGﬃsttDﬁT&1#ED5
»mc£,Ø®}kh&mh­f/d\k)VJm@A4Ú-qF<YE\1ZGﬃsttDﬁT&1#Y&s5

